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Small target detection radar system based on complex sea conditions
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Abstract: The small target detection in the complex sea context is a key technology for the sea search
and surveillance series radar. The traditional radar system cannot guarantee reliable detection
performance when encountering with these small targets. Based on the analysis of the scattered power
characteristics of the sea clutter in complex sea conditions, a technical way is proposed to improve the
performance of small targets in complex sea conditions by combining radar system design and sea surface
small target detection technology, and ensure that under the low false alarm probability, small targets can
be detected effectively and reliably on the sea.

Keywords: complex sea condition; small target detection; high resolution waveform; system design

VT /N B BRI AR R RS U A AR TR . FE AL, FE RS S H 3R R, &
] 5 A 2B A e 0V T R AR E A, DA X VA . BB RO . DM A A B AR R RO s A RS, AT TR
AR BEMAETE ABE R R oK I/ N AR, DR E S AT . BT X B BEALERE /N B AR R D
KRNI S . 2R AN . EFBE B SR, 22 0 DR IIA R EZH N, 2B AR E
R E KA T, KRR, 35 EALEEE /N B AR A — A T R KT, 20 Al 70 ARAR, AR
ikl 7 ANJAPS-116 Fik, R AT IS &SRB F A5 5 A3, & 0 78 i 18 T 000 5% 58 I ) 6 41 1) v B A 2
HAri%kit. MG AE APS-116 7 ik JEAl b ok B 5¢ it ANJAPS-137(V) & ik ®F ), B T 64 i FL 42 75 i (Inverse
Synthetic Aperture Radar, ISAR)EAR, & 1M iz 3 H br BUER B 71 At/ B Ax o PR E0E 20 B AR R RE ) . A
BN H AR RN EE G5 ANJAPY-10 2 & O 35 [H g 3 — R 2 4E 551 LK AL P-8A(E#INATFHI , HAT R 58 (918 1+
HOKFREE T B SN AR IR . 24500 % SAR/ISAR 1% K i 1 /5 s H AR 23 25 I 51 25 fig

TE 38 6 I 52 2 S AT SR, AU 7 05 B 4% T (Radar-Cross Section, RCS)HUA 1 m?* H % 55 i i i ] KA
55 24 M E T AR U B, LAY T 0k RGBS K H AR K I vk L AR Al RESE B . AR SO T B 2R
WIS T 22 D WO TR AR, FE BRI RE /N BARER N R A R G R B AR S HE T

1 EXBRBRTEREBSNEHESH

BRI T2 i reE AR = Ay, S, K. IR HFIRENRIERRURFESHET . i, B A
s HEH: 2017-08-28; f&EIHHA: 2018-03-12




792 AMZBMFERFRERFER %16 %

IR AT A TAE S A S 2 AR R O R . b, XU 5 R 7o e i 2 D T i L AR A5 o 8 2 B 0 —
PE ST AR, S L G o A R PR YL i i 1 3, 55 3 PR A T AR R K o R D i ORI Bk R, o RAE
W 2R U PR BRE o MOBR I — (L TR IR R, R 3 U 2 R kR AR 3 — e S H, R W B TR
g 2% e Xk A TR LG A 5 A9 2 ) O BE D o DR /N HAR RN R IR R G AR T M TARTERE, XA TH

T A7 T T A U IO D R R R E AT 0T < 52
N1 Frows, O X i Ik g SR B A Vi 4 ﬁf&*ﬁi&ﬁ? wave height 0.74 m,wave direction 41°

SR, ATLLR B BRORE 0.74 m i E T A LA SUR & 48}
0.39 m 1% T Ay 24 I B D S B W 3, 56 2 B !
BE(LAME BB 2 k)78 1E 380 XU IX IR 4% 0k 155 o o mi
KL 4~5 dBm, H AL RSB N2y 3 dBm. i BH fifi
AR R RN, 2 RO T R A B e, R
Wil 5 P B 1A I,V 2% I B D R AT U/ 38 a5 B i
P AT, 30 XU DX VAR 4% I8 A ) R i A b ) XU X 24 34 36f
5~10 dBm, 1 H.45 it A I 5t B0 o 5k i IR o ek o

/

wave height 0.39 m,wave direction 39°

P/dBm

a0}

32 L A 1 L
— N N 2 3 4 5 6 7 8
2 MNEFRERUWEERSE T distance segment
Fig.1 Scattering power of mean sea clutter at different wave heights
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Fig.2 Relationship between the SCR and the distance of the detection target
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